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DETAILED ACTION 
Claim Rejections - 35 USC§112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 18, 19, 26, 27, 28 and 29 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

a. Claim 18 recites that the n-type clad layer, the cap layer and each of the barrier 
layers are formed of substantially the same material and under substantial the same 
conditions, thereby providing a substantially same strain on said MQW structure. This 
limitation includes new matter because the specification, as filed, did not set forth that 
these respective layers provide a substantially same strain on the MQW structure. 

3. Claims 18, 19, 26, 27, 28 and 29 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. In 
heterojunctions formed between materials of dissimilar lattice constant, the strain exerted on a 
first layer is a function of, inter alia, the thickness of the second layer. Thus, because the n-clad, 
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barriers, and cap layer are disclosed as having different thicknesses, the skilled artisan would not 
be reasonably apprised of how to form these different-thickness layers of the same material such 
that they produce the same strain on the wells. 

4. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 1, 4-31 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The term "substantially" in the limitation "by having been formed 
under substantially same conditions" in the independent claims is a relative term which renders 
the claim indefinite. The term "substantially" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. 

a. The specification states, "[t]hen a barrier layer 162 of GaN about 70A thick was 
formed in the same condition as used for forming the n-type clad layer 15." (page 9, lines 
3-5.) The specification's use of the language, "same condition" instead of the claim's 
alternative language, "substantially the same condition," indicates that the claim language 
is broader than the specification language, raising the question of what differences in 
conditions would constitute being deemed "substantially the same " 
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Claim Rejections - 35 USC§102/§103 
6. The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 



7. Insofar as definite, claims 1, 4, 7-17, 20-25 and 31 are rejected under 35 U.S.C. 102(b) as 
being anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Nakamura et 
al. '350. 

a. Nakamura teaches GaN-based LEDs and LDs comprising (using the reference 
numerals of FIG 1, but also see the other embodiments including the ninth embodiment 
depicted in Fig 16 and discussed at cols. 27-28) a MQW active layer 14; an n clad 13 
which is in contact with the light emitting layer; a first p-type clad/cap 61; a second p- 
type clad 62 having a larger Al content (or bandgap) than the first clad and formed 
directly thereon. Any layer on which the n-clad is formed may be deemed to be an 
"intermediate layer" per claims 4 and 31. See e.g., GaN layer 12 which is devoid of 
aluminum. 

b. The first n-clad may be composed of either GaN or InGaN and have a thickness 
as small as 10 to 30 angstroms (e.g., col. 5, line 7; col. 7, line 10-20; col. 19, lines 62- and 
claim 8). Various examples employ the specific thickness of 500 angstroms (e.g., 
Example 11, col. 39). The MQW active layer has InGaN wells, and the barriers may be 
composed of either GaN or InGaN (e.g., col. 7, lines 45-50; col. 15, lines 25-30; col, 20, 
lines 38-30; and claim 1 1 as amended by the Certificate of Correction). As the first n- 
clad and the barriers may both be composed of GaN (see e.g., the 5 th - 7 th embodiments 
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wherein they are, in fact, both composed of GaN), they are of substantially the same 
material and have substantially the same bandgap, as set forth in claims 1 and 15. 

c. The wells of the MQW active layer are less than 70 A and preferably less than 50 
A, (or "approximately 30 A"), and the barriers 5 thicknesses are set to 150 A or less, (or 
"approximately 70 A") per claim 8 (e.g., col. 7, lines 55-67). 

d. The first p-clad 61 functions to prevent decomposition of the active layer's InGaN 
quantum wells (col. 8, lines 20-25). As such it functions as "a cap layer." Nakamura 
further states that it is preferable that this clad/cap be composed of AlGaN-as opposed to 
GaN (the latter being substantially the same material as the MQW barrier). However, 
Nakamura explains that the reason for including Al is that AlGaN was easier to p-dope 
than was GaN, and states that the alternative use of GaN as the clad/cap reduces the 
emission by 1/3 (col. 8, lines 28-35), indicating that such devices having a GaN clad/cap 
were actually constructed. Restated, the fact Nakamura '350 teaches that AlGaN is 
preferable to GaN does not teach away from using GaN for the cap/clad. Rather, the 
reference teaches that using GaN was known, but that AlGaN was better. See MPEP 
2131.05 which states that "a reference is no less anticipatory if, after disclosing the 
invention, the reference then disparages it. The question whether a reference 'teaches 
away' from the invention is inapplicable to an anticipation analysis." [internal cites 
omitted] 

e. The newly added claim language, "by having been formed under substantially 
same conditions," constitutes a product-by-process limitation. The following case law 
makes clear that in claims directed towards a product, it is the patentability of the final 
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product per se which must be determined, no matter how actually made. Further, an old 
or obvious product produced by a new method is not patentable as a product, whether 
claimed in "product by process' 1 claims or otherwise . In re Hirao, 190 USPQ 15 at 17 
(footnote 3). See also, In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re 
Fessmann, 180 USPQ 324; In re Avery, 186 USPQ \6l, In re Wethheim, 191 USPQ 90 
(209 USPQ 554 does not deal with this issue); In re Marosi et al, 218 USPQ 289; and 
particularly In re Thorpe, 227 USPQ 964. Note that in such cases, the burden is on 
applicant to prove that claim language relating to the method of making the device results 
in a structural difference over the prior art. 

f Regarding claim 9, 14, 20 and 25, the (second) p-clad has an Al concentration that 
may be set within the range of 0 to 0.4 inclusive for the purpose of increasing light 
emission intensity (or "optimizing color intensity") (e.g., col. 20, lines 13-37). 

g. Regarding claims 10-13 and 21-24, Nakamura discloses that the active layer may 
be composed of a MQW structure that emits light having a wavelength ranging from 
about 365 nm to 660 nm (i.e., UV to red), which is inclusive of the green and blue 
wavelengths set forth in the claims. The thickness of the (second) p-clad may be set 
within the range of 50 A to 1 urn. (e.g., col. 20, line 32). 

h. It is unclear whether the scope of the limitation "having been formed under 
substantially same conditions" in the independent claims precludes reading on Example 
13 discussed in the previous Advisory Action wherein the n-tunnel/clad 125 is composed 
of 500- Angstrom thick Ino.01Gao.99N (from example 8), and the barrier of the MQW 
active region (Example 13) is composed of 20- Angstrom thick Ino.02Gao.98N. Under the 
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theory that inclusion of the word "substantially" broadens the claim to include this 



possibility, various ones of the claims are anticipated at least by this embodiment. 



i. 



Alternatively, assuming that the limitation must be read narrowly, so as to 



preclude this minute difference in composition, the Examiner has previously 



explained in the advisory action that other portions of Nakamura '350 disclose 



both of these layers being composed of GaN, and the 102/103 rationales set forth 



previously for those portions of the disclosure are incorporated herein. 



i. 



Assuming arguendo that none of the embodiments disclosed in Nakamura '350 



individually in isolation set forth all of the limitations claimed with sufficient specificity 
to constitute an anticipation rejection, the claims are alternatively rejected as being 
obvious over the disclosure read as a whole for the reasons set forth in the previous 
advisory action dated 1 1/22/2003 and the final office action dated July 26, 2003. 

8. Insofar as definite, claims 1, 4-6, 15-17, 20-25 and 30 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Nakamura et al. '307. Note for example FIGs 3-5 wherein a MQW active 
region 16 is adjacent to n-type region 201 which is formed of a material having a larger band-gap 
than that of the active region (clad region) and having a thickness of < 500 angstroms. The 
barrier layers or the active region are disclosed as having a thickness of about 50 angstroms (col. 
14, lines 42-51). Also, an intermediate layer 402 is adjacent to the clad region 401 and is recited 
as being able to be composed of In k Gali- k N (0<k<l), or "devoid of Al" (col. 10, lines 45-50). 
The previous Office actions set forth the Examiner's position for why Nakamura '307 discloses 
that the n- and p-tunnel clads and barriers may both be composed of GaN. Also, claim 20 does 
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not require that the p-clad be directly on or contacting the cap; thus in FIG 5, layer 101 reads on 
the p-cap and layer 103 reds on the p-clad. Whether the layers have been formed under the same 
condition does not distinguish the final structure according to the product-by-process doctrine. 



Response to Arguments 
9. Applicants arguments filed 2/17/2004 have been fully considered but they are either 
moot in light of the new grounds of rejection or are not persuasive. Most of the arguments have 
been addressed either hereinabove and previously, including within the advisory action dated 
1 1/22/2003. Some of the points are addressed again as follows: 

a. Applicant argues that because Nakamura '307 discloses that the use of AlGaN for 
the tunnel/clad is preferable to GaN, the reference teaches away. As was explained, 
Nakamura '307 also discloses that, notwithstanding that AlGaN may be preferable, the 
layer may also be composed of GaN. See MPEP 2131 .05 which states that "a reference is 
no less anticipatory if, after disclosing the invention, the reference then disparages it. 
The question whether a reference 'teaches away 1 from the invention is inapplicable to an 
anticipation analysis." [internal cites omitted] 

b. Applicant asserts that the disclosure in each of the two Nakamura references — 
that the barriers and n-clad may be composed of the same composition — at most, leaves 
open the possibility that the disclosed structure may be modified in this manner, but does 
not constitute an anticipation of the elements. The examiner disagrees. The references 
each disclose each of the layers as claimed and also discloses that the pertinent layers 
may be composed of the same material. As such, the references disclose every limitation 
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and the claims are anticipated. Therefore, secondary considerations associated with 
obviousness rejections, such as "teaching away," are not applicable, 
c. Applicant further argues that relative to claims 9 and 17, Nakamura '350 does 
teach against using GaN as the first p-clad layer 61 . The Examiner would have the initial 
burden of overcoming this express preference in Nakamura. 

i. As was explained previously, Nakamura '350 provides various 
embodiments wherein both the MQW barriers and the tunnel/clad are composed 
of GaN. (See e.g., the fifth through the seventh embodiments.) The features of 
the active layer of the 7th embodiment may be the same as those explained in the 
1st, 5th and 6th embodiments (col. 20, lines 38-39). The thicknesses of the well 
and barrier layers of the 5th and 6th embodiment may be the same as that 
explained with reference to the first embodiment (col. 16, lines 1-4). The first 
embodiment, in turn, states that the active layer may be composed of a SQW or a 
MQW structure (e.g., col. 6, lines 20-; col. 7, lines 33-). The wells and barriers 
may be composed of (In)GaN (e.g., col. 7, and col. 15, lines 25-30). 

ii. Again, MPEP 213 1 .05 states that "a reference is no less anticipatory if, 
after disclosing the invention, the reference then disparages it. The question 
whether a reference 'teaches away 1 from the invention is inapplicable to an 
anticipation analysis." [internal cites omitted] 

iii. As such, the question of whether these claims are anticipated does not rest 
on whether the reference teaches both may be composed of GaN. Rather the issue 
devolves to whether, in those portions that do teach composing both of GaN, the 
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reference teaches that the clad should be thicker than the barrier, Nakamura '350 
does not expressly recite that when GaN barriers and clads are employed, the clad 
thickness will necessarily be greater. Rather, the alternative case is theoretically 
possible because Nakamura '350 recites overlapping ranges: e.g., the tunnel/clad 
may range from 10 A to 1.0 um and more preferably from 30 A to 0.1 um (col. 7, 
lines 15-20) and the barriers of the MQWs should be 150 A or less (col. 7, lines 
65-67). However, every single example which employs a MQW active region 
provides barriers that are orders of magnitude thinner than the tunnel/clad. For 
example, Example 4: clad = 100 nm and barrier = 50 A; Example 13: clad = 500 
A and barrier = 20 A; Example 24: clad = 500 A and B = 10 A; Example 25: clad 
= 500 A and barrier = 50A; and Example 26: clad = 500 A and barrier = 50A. 
Thus, when all of the parts of Nakamura '350 are read as a whole, as urged by 
Applicant, one skilled in the art would understand-notwithstanding the 
theoretical potential for range overlap— that Nakamura teaches this thickness 
relationship with sufficient specificity to support an anticipation rejection of those 
claims that further set that the barrier is composed of GaN. 
d. Even if various claims are interpreted under the range-doctrine so as to not be 
anticipated by either Nakamura '350 or Nakamura '307, the Examiner has set forth 
sufficient rationales why these various limitations would have been at least obvious. 
Having made a prima facie showing of obviousness, the burden has shifted back to 
Applicant to rebut the showing. However, because Nakamura '350 does, in fact, teach 
that the clad and barrier may be composed of the same material, including GaN, and does 
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appreciate that the subjacent n-clad composition and the superjacent p-clad composition 
influence the strains in—and color purity of— the active layer as well as the level of light 
emission, Applicant's arguments— that the color-purity and light-emission optimization 
issues were unknown or nonobvious considerations— are not persuasive. As such, the 
rejections are still deemed to be proper. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to B. William Baumeister whose telephone number is (571) 272- 
1722. The examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




